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1 Introduction
FR2 MIMO OTA Spatial Channel validation involves measuring PDP, Autocorrelation, V/H. This contribution presents theoretical targets and pass/fail limits. 
2 Details
The theoretical targets assume “X” polarization in the gNB as decided in [1]. 
Table 1. CDL-C-UMi, X2+, fc=28 GHz Autocorrelation for 1st Beam.
	Lambda
	X2V
	H11
	H21
	H12
	H22

	0
	1.0000
	1.0000
	1.0000
	1.0000
	1

	0.1000
	0.9931
	0.9948
	0.9916
	0.9914
	0.9948

	0.2000
	0.9727
	0.9796
	0.9671
	0.9660
	0.9795

	0.3000
	0.9402
	0.9554
	0.9278
	0.9254
	0.9551

	0.4000
	0.8974
	0.9237
	0.8761
	0.8719
	0.9231

	0.5000
	0.8465
	0.8861
	0.8146
	0.8081
	0.8849

	0.6000
	0.7899
	0.8445
	0.7463
	0.7369
	0.8424

	0.7000
	0.7297
	0.8002
	0.6740
	0.6612
	0.7967

	0.8000
	0.6677
	0.7544
	0.6001
	0.5835
	0.749

	0.9000
	0.6055
	0.7079
	0.5269
	0.5058
	0.6998

	1.0000
	0.5441
	0.6614
	0.4561
	0.4300
	0.6495

	1.1000
	0.4845
	0.6151
	0.3894
	0.3575
	0.5983

	1.2000
	0.4277
	0.5693
	0.3282
	0.2897
	0.5464

	1.3000
	0.3743
	0.5246
	0.2736
	0.2279
	0.4943

	1.4000
	0.3252
	0.4813
	0.2270
	0.1731
	0.4422

	1.5000
	0.2811
	0.4400
	0.1892
	0.1263
	0.3908

	1.6000
	0.2427
	0.4011
	0.1610
	0.0884
	0.3409

	1.7000
	0.2102
	0.3652
	0.1427
	0.0601
	0.293

	1.8000
	0.1838
	0.3326
	0.1339
	0.0426
	0.2477

	1.9000
	0.1633
	0.3035
	0.1338
	0.0363
	0.2055

	2.0000
	0.1481
	0.2781
	0.1411
	0.0390
	0.1667

	2.1000
	0.1376
	0.2564
	0.1541
	0.0468
	0.1317

	2.2000
	0.1308
	0.2387
	0.1713
	0.0574
	0.1011

	2.3000
	0.1270
	0.2250
	0.1908
	0.0698
	0.0761

	2.4000
	0.1254
	0.2151
	0.2111
	0.0833
	0.0588

	2.5000
	0.1251
	0.2087
	0.2308
	0.0967
	0.0518

	2.6000
	0.1254
	0.2052
	0.2484
	0.1089
	0.0544

	2.7000
	0.1257
	0.2036
	0.2629
	0.1189
	0.0624

	2.8000
	0.1252
	0.2029
	0.2732
	0.1257
	0.0716

	2.9000
	0.1235
	0.2023
	0.2786
	0.1286
	0.0803

	3.0000
	0.1198
	0.2010
	0.2786
	0.1270
	0.0878

	3.1000
	0.1139
	0.1984
	0.2729
	0.1209
	0.094

	3.2000
	0.1054
	0.1940
	0.2614
	0.1108
	0.0988

	3.3000
	0.0945
	0.1877
	0.2447
	0.0980
	0.1023

	3.4000
	0.0815
	0.1794
	0.2234
	0.0847
	0.1044

	3.5000
	0.0670
	0.1696
	0.1987
	0.0744
	0.1048

	3.6000
	0.0518
	0.1586
	0.1717
	0.0711
	0.1033

	3.7000
	0.0369
	0.1473
	0.1440
	0.0765
	0.0998

	3.8000
	0.0233
	0.1367
	0.1171
	0.0879
	0.094

	3.9000
	0.0119
	0.1277
	0.0925
	0.1013
	0.0859

	4.0000
	0.0046
	0.1214
	0.0716
	0.1139
	0.0756

	4.1000
	0.0057
	0.1184
	0.0552
	0.1236
	0.0633

	4.2000
	0.0078
	0.1187
	0.0438
	0.1298
	0.0496

	4.3000
	0.0075
	0.1220
	0.0360
	0.1320
	0.0351

	4.4000
	0.0064
	0.1274
	0.0300
	0.1307
	0.0219

	4.5000
	0.0105
	0.1341
	0.0246
	0.1268
	0.0169

	4.6000
	0.0200
	0.1414
	0.0217
	0.1220
	0.0262

	4.7000
	0.0325
	0.1487
	0.0265
	0.1186
	0.0407

	4.8000
	0.0468
	0.1553
	0.0392
	0.1187
	0.0559

	4.9000
	0.0617
	0.1608
	0.0561
	0.1238
	0.0706

	5.0000
	0.0762
	0.1648
	0.0744
	0.1337
	0.0843


Table 2. PDP Strongest Beam FR2 CDL-C-UMi, X2+, fc=28 GHz
	 Delay (ns)  
	 X2V  
	H11   
	H21   
	H12    
	H22 

	0 
	-25.1080 
	-25.2379 
	-25.0915 
	-25.4178 
	-25.5758

	12.5940 
	-17.6751 
	-17.5756 
	-17.9178 
	-18.2376 
	-17.8703

	13.0560 
	-28.3745 
	-28.3674 
	-27.8212 
	-28.8318 
	-29.5332

	13.3140 
	-20.6667 
	-20.3048 
	-19.9766 
	-21.5562 
	-22.0367

	13.9740 
	-25.6143 
	-26.1298 
	-26.2555 
	-25.5556 
	-25.4483

	38.1960        
	0        
	0  
	-0.0125  
	-0.4494  
	-0.4356

	38.6880 
	 -2.7911  
	-3.8743  
	-2.3836  
	-2.2895  
	-3.7422

	39.3600  
	-4.0970  
	-4.1430  
	-3.9124  
	-4.4960  
	-4.7607

	39.5040 
	-37.0724 
	-37.0315 
	-36.1754 
	-37.5677 
	-38.797

	47.6100 
	-35.0753 
	-34.8589 
	-35.0449 
	-35.7780 
	-35.5587

	49.2780 
	-34.5364 
	-35.0971 
	-34.3474 
	-34.4384 
	-35.2056

	56.0160 
	-40.3116     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	73.7100 
	-29.0292 
	-29.9801 
	-28.5454 
	-28.6219 
	-30.087

	78.4980 
	-35.4716 
	-35.2104 
	-35.3779 
	-36.2305 
	-36.0275

	130.2240 
	-38.0243 
	-39.0103 
	-37.5190 
	-37.5915 
	-39.1129

	162.6300 
	-38.6788 
	-38.9780 
	-38.5952 
	-38.8189 
	-39.223

	255.5340 
	-40.4653     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	276.0180 
	-41.7539     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	329.4120 
	-46.6712     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	336.4620 
	-49.0418     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	378.3900 
	-48.7862     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	398.2440 
	-43.1211     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	422.5620 
	-51.4863     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	519.1380 
	-58.8297     
	-Inf     
	-Inf     
	-Inf     
	-Inf     


V/H FR2 CDL-C-UMi, X2+, fc=28 GHz
Beam 1, Input 1:  V/H = -0.4204 dB

Beam 1, Input 2:  V/H = 0.45304 dB

Beam 1, Input 1+2:  V/H = 0 dB

Table 3. CDLA-InO, X2+, fc=28 GHz Autocorrelation for 1st Beam.
	Lambda
	X2V
	H11
	H21
	H12
	H22

	0   
	1.0000   
	1.0000   
	1.0000   
	1.0000   
	1

	0.1000   
	0.9977   
	0.9982   
	0.9972   
	0.9971   
	0.9982

	0.2000   
	0.9907   
	0.9928   
	0.9888   
	0.9886   
	0.9929

	0.3000   
	0.9791   
	0.9839   
	0.9749   
	0.9746   
	0.984

	0.4000   
	0.9632   
	0.9716   
	0.9558   
	0.9552   
	0.9718

	0.5000   
	0.9430   
	0.9559   
	0.9317   
	0.9307   
	0.9562

	0.6000   
	0.9189   
	0.9371   
	0.9029   
	0.9016   
	0.9375

	0.7000   
	0.8912   
	0.9155   
	0.8699   
	0.8681   
	0.9159

	0.8000   
	0.8602   
	0.8911   
	0.8332   
	0.8309   
	0.8916

	0.9000   
	0.8264   
	0.8642   
	0.7933   
	0.7903   
	0.8647

	1.0000 
	  0.7901   
	0.8352   
	0.7507   
	0.7471   
	0.8356

	1.1000   
	0.7518   
	0.8044   
	0.7060   
	0.7017   
	0.8045

	1.2000   
	0.7119   
	0.7719   
	0.6598   
	0.6548   
	0.7718

	1.3000   
	0.6710   
	0.7383   
	0.6127   
	0.6069   
	0.7377

	1.4000   
	0.6296   
	0.7037   
	0.5654   
	0.5588   
	0.7024

	1.5000   
	0.5880   
	0.6686   
	0.5184   
	0.5110   
	0.6664

	1.6000   
	0.5469   
	0.6332   
	0.4725   
	0.4641   
	0.6298

	1.7000   
	0.5065   
	0.5979   
	0.4281   
	0.4188   
	0.593

	1.8000   
	0.4675   
	0.5629   
	0.3859   
	0.3755   
	0.5562

	1.9000   
	0.4301   
	0.5287   
	0.3466   
	0.3347   
	0.5197

	2.0000   
	0.3948   
	0.4955   
	0.3108   
	0.2971   
	0.4838

	2.1000   
	0.3619   
	0.4635   
	0.2791   
	0.2630   
	0.4485

	2.2000   
	0.3318   
	0.4331   
	0.2524   
	0.2328   
	0.4141

	2.3000   
	0.3047   
	0.4044   
	0.2311   
	0.2070   
	0.3808

	2.4000   
	0.2807   
	0.3777   
	0.2157   
	0.1857   
	0.3487

	2.5000   
	0.2600   
	0.3532   
	0.2064   
	0.1689   
	0.3178

	2.6000   
	0.2426   
	0.3310   
	0.2028   
	0.1565   
	0.2883

	2.7000   
	0.2282   
	0.3112   
	0.2040   
	0.1478   
	0.2601

	2.8000   
	0.2166   
	0.2938   
	0.2089   
	0.1423   
	0.2334

	2.9000   
	0.2073   
	0.2788   
	0.2164   
	0.1389   
	0.208

	3.0000   
	0.2001   
	0.2660   
	0.2255   
	0.1367   
	0.184

	3.1
	   0.1942   
	0.2554   
	0.2351   
	0.1350   
	0.1613

	3.2000   
	0.1892   
	0.2466   
	0.2447   
	0.1333   
	0.1397

	3.3000   
	0.1846   
	0.2395   
	0.2536   
	0.1309   
	0.1193

	3.4000   
	0.1801   
	0.2336   
	0.2614   
	0.1276   
	0.1

	3.5000   
	0.1752   
	0.2288   
	0.2677   
	0.1231   
	0.0817

	3.6000   
	0.1697   
	0.2246   
	0.2723   
	0.1174   
	0.0643

	3.7000   
	0.1634   
	0.2209   
	0.2749   
	0.1102   
	0.0481

	3.8000 
	  0.1561   
	0.2173   
	0.2753   
	0.1017   
	0.0335

	3.9000   
	0.1478   
	0.2137   
	0.2734   
	0.0919   
	0.0221

	4.0000   
	0.1383   
	0.2099   
	0.2692   
	0.0809   
	0.0191

	4.1000   
	0.1278   
	0.2058   
	0.2625   
	0.0691   
	0.0264

	4.2000   
	0.1163   
	0.2012   
	0.2534   
	0.0573   
	0.038

	4.3000   
	0.1039   
	0.1962   
	0.2420   
	0.0471   
	0.0506

	4.4000   
	0.0907   
	0.1907   
	0.2284   
	0.0416   
	0.0631

	4.5000   
	0.0769   
	0.1847   
	0.2128   
	0.0441   
	0.0754

	4.6000   
	0.0631   
	0.1781   
	0.1956   
	0.0545   
	0.0871

	4.7000   
	0.0496   
	0.1711   
	0.1770   
	0.0699   
	0.0981

	4.8000   
	0.0376   
	0.1637   
	0.1575   
	0.0878   
	0.1083

	4.9000   
	0.0294   
	0.1559   
	0.1375   
	0.1070   
	0.1176

	5.0000   
	0.0284   
	0.1478   
	0.1177   
	0.1264   
	0.1259


Table 4. PDP Strongest Beam FR2 CDLA-InO, X2+, fc=28 GHz
	 Delay (ns)  
	 X2V  
	H11   
	H21   
	H12    
	H22 

	0 
	-93.5051     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	11.4570        
	0  
	-0.0883        
	0  
	-0.3152  
	-0.4101

	12.0750  
	-5.9591  
	-6.9559  
	-6.5301  
	-5.4865  
	-5.8177

	13.8300 
	-59.9120     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	16.1250 
	-58.1449     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	17.2500 
	-72.0939     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	17.6040 
	 -5.0530  
	-5.2415  
	-5.2660  
	-5.2651  
	-5.2406

	20.1240 
	-63.8315     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	22.8540 
	-58.3402     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	46.1250 
	-93.6217     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	56.9340 
	-60.8611   
	  -Inf     
	-Inf     
	-Inf     
	-Inf     

	65.1540 
	-76.9233     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	66.7260 
	-79.3697     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	74.8260 
	-94.6625     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	75.3570 
	-72.1444     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	91.7460 
	-72.9832     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	122.4300 
	-77.5205     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	133.7370 
	-95.6806     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	137.0850 
	-83.6364     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	143.8980 
	-90.0192     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	150.1980 
	-84.8032     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	159.1290 
	-80.8577     
	-Inf     
	-Inf     
	-Inf     
	-Inf     

	289.7580 
	-69.5054     
	-Inf     
	-Inf     
	-Inf     
	-Inf     


V/H FR2 CDLA-InO, X2+, fc=28 GHz
Beam 1, Input 1:  V/H = -0.11347 dB
Beam 1, Input 2:  V/H = 0.1142 dB

Beam 1, Input 1+2:  V/H = 0 dB

Pass/fail limits for PDP:
	
	Power Tolerance
	Delay Tolerance

	Paths from 0dB to 10dB
	±1dB
	±6ns

	Paths from 10dB to 20dB
	±2.5dB
	±6ns

	Paths from 20dB to 30dB
	±5dB
	±6ns

	Paths from 30dB to 40dB
	±10dB
	±6ns


Pass/fail limits for Autocorrelation:
The pass/fail limits for temporal correlation are formed as bands of ±10% of correlation capped at 100% from the target. Additionally, when the upper bound reaches 30%, the limit stays at 30% and the lower limit drops to 0%. 

Pass/fail limits for V/H:

The cross-polarization ratio pass/fail limit is specified as ±1.5dB.
3
Conclusions
Proposal 1. Accept the theoretical targets and pass/fail limits in this contribution.
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